Abstract No Scalpel Vasectomy (NSV) is a modern method of delivery, ligation and excision of vas deference without use of a knife. It provides a permanent sterilization option for male. It is a safe, effective method of vasectomy with low complication and greater patient compliance. To evaluate effectiveness and its acceptance of the procedure data were collected on men who accepted NSV between Jan'2008 to Mar'09. Demographic information, motivating factors, educational status and surgical complications were recorded. The cases were done in rural hospitals & Primary health centers as camp procedure. A total of 649 vasectomies performed using NSV method from Jan'08 to Mar'09. The mean age of the acceptors was 35 years with 4 numbers of children on average. Complications included bleeding during surgery in 4 cases (0.6%), haematoma in one case (0.2%), and superficial wound infection occurred in two cases (0.3%) and scrotal pain in 4 cases (0.6%). NSV is an effective, minimal access method of vas delivery, ligation and excision. It provides safe and effective contraceptive option to male population with minimal complications. Doctors, health workers along with the simplicity of procedure and early return to work are great motivating factors. It is easily performed as camp procedure in a simple medical setup. Doctors can be effectively trained hands on during the camp procedure.
Introduction
India adopted family planning (FP) program as a national policy in 1952. Vasectomy was introduced for male permanent sterilization. However due to various socio-culturalreligious reasons and faulty approach, male participation in the FP program has not been satisfactory. No-scalpel vasectomy (NSV) is a modern method of permanent sterilization for males. This method removes the fears of incisional pain as no knife is used as in conventional vasectomy and also fear of loss of libido. This method was first developed by Dr. Li Shunqiang of China in 1974 to improve the acceptance of vasectomy as a permanent contraceptive choice. Over 10 million Chinese men have undergone vasectomy by this method [1] . It was introduced in the USA in 1986 and in India in 1998. This method is offered to men who have completed their family, on voluntary basis under national family welfare program [1] [2] [3] in collaboration with the United Nations Population Fund (UNFPA). The NSV is now a standard method around the world [1, 4, 5] . It can be performed in rural hospitals and primary health centers (PHCs) as camp procedure. Doctors working in hospitals and nearby areas can be imparted hands-on training during the camp. Widespread publicity is required to remove the social, religious, health, and sexual misconceptions for this simple method to have a greater acceptance. It is a safe, effective minimal access method of vasectomy with low complication and greater patient compliance.
from each acceptor on demographic characteristics, motivating factors, source of information about the procedure, and educational status. Complications were recorded during and after surgery. They were followed up at 3 months and at 6 months for late complications and to assess the effectiveness of the procedure. Doctors working in the area were imparted hands-on training during camp procedure.
Prior to the procedure the clients were given comprehensive information outlining the procedure-its aftercare and possible complications. History of concomitant diseases such as diabetes mellitus (DM), hypertensive heart disease, any known allergy to drugs, family history of blood disorders were taken. All the clients were checked for blood pressure and urine for sugar. Scrotum examination was performed to exclude skin infection, hydrocele, varicocele, cryptorchism, and scrotal mass or any previous scrotal injury or operation. Clients with hypertension, DM, and abnormal scrotal conditions, with or without blood disorder were excluded.
"Dr. Li's three-finger technique" [6] [7] [8] was applied to perform the NSV. This has been a minimal access version of conventional vasectomy. The vas is identified and fixed between the thumb, middle, and index fingers in the midline of the scrotum at the midpoint between the root of the penis and tip of the testes. Local anesthesia (2% xylocaine without adrenaline) is infiltrated into the scrotal skin overlying the vas followed by perivasal infiltration. The vas was then grasped with the special extracutaneous vas-holding forceps followed by puncture of scrotal skin and fascial sheath of vas with the pointed dissecting forceps. The vas was isolated and delivered using the same instrument through the punctured area followed by ligation and excision of 2-3 cm of vas deference. The procedure was repeated for the remaining vas using the same skin puncture. The punctured area was sealed with the medicated adhesive tape. The extracutaneous vasholding forceps and vas-dissecting forceps were specially designed by Dr. Li Shunquang [4] .
Following the procedure, the clients were advised to take rest for 24 h, avoid cycling for 7 days, wear tight underwears for 48 h, use temporary contraceptive methods by either of the partners during intercourse for 3 months or at least for 20 ejaculations, and report for analysis of semen after 3 months.
All the clients were given preoperative injectable antibiotics, tetanus toxoid, and an analgesic.
Results A total of 649 males who opted for NSV from January 2008 to March 2009 were included in the study. The mean age was 35 years. Only 35% of acceptors in the study were literate. The number of children were 4 (3.8) on an average. The reasons for accepting the procedure were completion of family, the simplicity of the procedure, and early return to work. Most of them (90%) got the information from the accredited subsidiary health assistant (ASHA) workers in their areas and were motivated to undergo the procedure after attending public meetings addressed by doctors and social personalities. Complications included bleeding during surgery in four cases (0.6%), hematoma ( Fig. 1 ) in one case (0.2%), superficial wound infection in two cases (0.3%), and scrotal pain in four cases (0.6%) reported within first week ( Table 1) . None of the patients came for semen analysis. No client reported for failure during follow-up period. It is found that the learning curve for the NSV procedure is high, requires 10-15 operations before being able to perform the procedure perfectly. The client with complication of hematoma required hospitalization and it was managed conservatively (Fig. 2) .
Discussion
The national family welfare program was launched in 1952.
Vasectomy was introduced as a method of permanent sterilization for males. However the acceptability of this conventional method has since declined and it now constitutes 1.9% of all acceptors of modern contraceptive methods, the main deterrent being the fear of pain, loss of libido, and other complications [3] . The mean age of the acceptors was 35 years in this series, which is similar to earlier studies [3, 7, 9] . On an average each had four (3.8) children, which was higher than the national average (2.08) [3] . Only 35% of acceptors in this study were literate. The low educational level was significant, which attributed to large numbers of children in a family. In an earlier study, it was observed that higher the education level lower the number of children in a family and higher the rate of acceptance of FP measures [3] . In one study of 124 NSV acceptors, it was found that 46% had studied up to high school [9] . ASHA workers were the main factor for spreading the message to interior places. Public meetings addressed by doctors and prominent social personalities motivated most of them to accept the procedure. Thus, public health nurses in NSV clinic in PHCs, social workers, and doctors play a vital role in motivation [9] . There was equal acceptability among all communities in this study. Hindus constituted 52% and Muslims 48%. In one study, Hindus constituted 95% of the acceptors [9] .
There are a few complications and less pain in NSV than in the conventional method [6] . Complications include wound infection, sperm granuloma, scrotal hematoma, late recanalization. Infections (0-0.91%) and hematoma (0-2.2%) were the most reported complications in various studies [10] . In this study, the overall rate of complication is 1.69% (Table 1) . Bleeding occurred during surgery in four cases (0.6%), hematoma in one case in next 24 h of surgery (0.2%), superficial wound infection in two cases (0.3%), and scrotal pain in four cases within first week (0.6%). None of the clients came for semen analysis. There was no report of failure as well. In a large comprehensive survey of 1,79,741 NSVs, there were reports of less than 2% complications, which included hematomas, infection, and painful sperm granulomas, epididymitis, and sexual dysfunction [6] . There were complications of hematoma (0.7%), infections (1.6%), epididymitis (5.1%), and granuloma (2.2%) in a series of 666 NSVs [11] . A series of 619 NSVs showed 0.6% infection and hematomas in 0.3% of cases [2] . There were 0.53% of hematomas, 0.43% infections, and 0.32% scrotal sinus in another study [10] . Cochrane review of two randomized controlled trials showed less bleeding and pain in NSV than in conventional vasectomy [12] . There were less postoperative scrotal pain and infection in the NSV group. Satisfactory results can be obtained by good surgical technique and liberal use of antimicrobials [13] .
All the NSVs in this study were performed in rural hospitals as camp procedure. Doctors working in the center were imparted hands-on training using the Li technique. It was found that the learning curve was high. The most difficult part was the fixation and isolation of vas difference [8, 11] . To acquire necessary skills, about 10-15 operations were needed for each doctor, which was similar to an earlier study [14] .
Conclusion
NSV is an easy, safe, and effective method of male permanent sterilization. It is cost-effective and complications are low. There is less pain and the acceptors can resume normal activities in 48 h. This can be performed in rural hospitals as camp procedure. Medical officers in both urban and rural areas can be effectively trained in this technique in training camps, making it accessible and available to all. India, which is fighting population monster, needs this technique to be popularized among males. ASHA workers in rural health establishments can effectively motivate rural population to limit the family size and accept this simple method of contraception. Doctors' participation in public awareness programs increases its acceptance among the general population.
